SERS microscopy (µSERS) [1] employs target-specific colloidal SERS probes in combination with Raman microspectroscopy. For example, SERS-labeled antibodies allow the selective and sensitive localization of the corresponding antigen in tissue specimens [2] .
FIGURE 1.
(Left) SERS labels stabilized by many short and few longer hydrophilic spacer molecules for controlled bioconjugation [3] . (Right) SERS nanoprobes optimized for red laser excitation for minimizing tissue autofluorescence. Gold/silver nanoshells are covered by a complete self-assembled monolayer (SAM) of Raman labels. The SERS particle is protected and stabilized by a glass shell [4, 5] . Figure 2 shows a false color SERS image reconstructed from spectra of a Raman mapping experiment. Tissue specimens from a benign prostate were incubated with SERS-labeled antibodies targeted against the tumor suppressor p63, a p53 homologue. High Raman intensities are encoded in yellow. The differentiation between two subclasses of epithelial tissue is visible in these high resolution images: the p63-(+) basal epithelium (bottom) and the p63-(-) secretory epithelium (top). This differentiation is diminished or even lost in the cancerous prostate (data not shown).
TARGET PROTEIN LOCALIZATION BY IMMUNO-µSERS

FIGURE 2.
Immuno-SERS microscopy for imaging the tumor suppressor p63 in the benign prostate. Tissue sections were incubated with SERS-labeled antibodies targeted against the tumor suppressor p63, a p53 homologue. These high resolution SERS images demonstrate the ability to differentiate between the p63-(+) basal epithelium (bottom) and the p63-(-) secretory epithelium (top)
Future directions of this innovative Raman/SERS microspectrosopic technique for tumor diagnostics will be discussed.
